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Questle m Relevant the fuel Sad Prepelli. ... , 

I / 6i|a«|iw^bwk -Ap- $), yk*»~at c' 6f** ■>■£** A 

X rave set yibrth' beldp tie groups af qw>.tf&md »i>tt respwct>e the above 
subject which I amt that you pass yiti ta Cal, green. 

<^T10i SET X 


A. General 

I. Vhat is tha function af a * props 11 ant* radar diffarant conditions 

(e.g., af height, air-deaelty) or requirements (e.g., speed, distance)? 

XI. Asa is a propellant considered ta ba radar tha ’Munitions list* 
definition (saa 87S.1I* of • International Traffic la Arra«) hence 
subject to international control as a aenitlcnt 

B. Survey af Propallaats — far aircraft, irLssiloa, rockets, torpedoes. 

I, 80 s da requirements differ, illustrate a fa* applications? 

33. In *hich specific field af application are nagneslra and boron, 
or their compounds, especially aui table? What other aetals hare 
bora tested in this area? What were tha results? 

III. Into whiah of those areas of use da hydras ins and its salts fall? 

IT. Into shiah af those areas af use doss c el l u lose nitrate (ecUeaylla) fall? 

▼. Into which of these of use do perchlorates fall? 

8. fash nice! 

I. Oslluless Witrate (CaUaxylin) « 

a) What characteristics permit differentiatim be tw e en propellant 
rad nenprepellaat grades? (e.g., nitrogen content, viaooalty, 
plaatioisatlan)? 

b) Are tha various types interchangeable (e.g., could beaefleiatlen 
af a type with las nitrogen content result in the creation of a 
propellant grade frra a nenprepellaat grads?) 

e) Vhat does degree of purity scan in terra of fire control? 

d) Are purity differences known to be important, l.e., as bstwara grades 
rads in tbs United States and those rads in Western Europe? 
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•) With tti* known wbatmtitl availabilities to Rusal* of both 
high-alpha oalluloae and the nitrate, what Ri.^ht their purpose 
bo to endeavoring to purehaa# 0 . 3 . pradueod grades? 

n. Penchlsretea 

•) Which ahlarates and perchlorates are spool fioally involved in what 
areas of wee? 

b) Weald it bo desirable to include these under the 'Munitions Hot* 
to arrive at International eon trait 

XXI. ttrdroalna and hydrazine salts i 

a) Which salts specifically havs usss in ths propellant flsld? 

b) Would they (by interpretation bo automatically included an tea 
'Munitions list* (as hydras Inc and the anaynae&rieal dinsthylhydraz ine 
•re war inaladed apeci fie ally)? 

W. ieren sad its onapeundat 

•) *blah specific compounds are important aa fuels, ar intemadiatee far 
•noh fhels, from tha point of vise of international trade controls? 

b) Wow ere they meed — l.a., aa dlract ffcela, as additives, in alucrri as? 

a) If such spec if lo data are not releasable, what general classes of 
eenpowida are involved? 

d) le borle acid an in to mediate step in 0. 3. production of thaaa erltieal 
boron oof pounds? Can they be «ado from aodlun berate erodes without 
going through borlo sold? Gan they ba node froa caloiun berate armies 
without going through bar is a«U? tearing in mind tha short supply 
situat ion in the Bloc and the availability of caiman borate cr udes 
frwa Turkey, could aodlun perborate be used economically there a a a 
asures of tha critical boron compounds? 

a) What le towns of Soviet Blae technological advanoensnt in this field? 

f. Mtegoalua 

e) Is tea use of nagnaalun Sm propellants United to tha natal only, or 
arc sextain soapcunds alas involved? 

h) Snowing that there is plenty of nagnaalun available to the Bloc, aa 
there ia in tha felted States, what ia tha bottleneck to imwdiate use 
of We natal (o.g., fins particle alas production, slurry production, 
proper angina structure, ar after-burner construction?) 

a) What ie known of technological advance sent by tha Bloe in this field? 
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H> gaselun 

X, What type ?lmx% la Involved In producing najpatciun powder or slurry? 

t. I« tho eonipnent In which the peeder «r slurry i« produced eoa.licated, 
requiring specially designed ports ond oooonbliosi 

X. ire Xorgo quantities of electric power required to produoe the powder 
or slurry concentrate free the natal? 

)l. Bees the creation cf awn "inert atnesphere" , (necessary in the orsparatien 
of the peeder or slurry), involvs any advance technology or scarce Materials cr 
csansd itiesT 

5. gre say special containers nsoeesary for the storage of the slurry? 

6* Is it possible to prolong the etorege life of olurrlee by agiteting 
the etorege sentaimrs or the slurry if stored in bulk? 

7. Whet ere the charseteristios of the exhaust free an aircraft using 
negneeiwn in after burners? 
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Questions which eight bt aNi of nUltsxy ten hales! Aperts In 

the field of »m»l > and Imlapit of nign-onergy fuel* tad pro- 

» 

paHeatas 

i 

Z. OT the rarlMS High —orgy tm 1 and |rapall«d nmuO 
F* 4 g*aae ewrroatly halng earriad on fegr or far ISS ailitarjr services, vtaieh 
afpawr to Ha the aost proaf a tiy T 

H. VitH respec t to aaoH of these aara pwaUlaj progress* 

»* What eoapenaot aatarlala are required, and la what quantities* 

1. la tha developaomt stages? 

2. In fall operation oadar pace sties conditions? 

3. Za wsrtlae aadar full aohillaatian? 

h. if hat equipeant la required to yrodnoo tha foal or 
jwapallant? Ia thia equipment of standard design or specially 
d e s ig n e d and aeaafaottred far this particular purpose? How 
aaa it Ha Identified? 

a. What aatarlala aro required and la what quantities fort 

1. Maauf motor* of tha foal or propellant, othar than as 
a nn q p sas at of tha finished product? 

2. Manufacture of the oqalpnoat used la ask try the fuel or 
propellant? 

4. la what typos of equipment will thaao foala and propellants 
Ho used? Hill it has* to bo designed specially for tholr as a? 

If so, what ttna oimenalrig, technical, or operational problems 
resul t ? 
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HI* Of known potential types of high-energy fuel* or propellant* 
which do sol appear to bs the most premising at this time, which? %f 

a. Have been abandoned? 

b. Axe still eater active consideration for possible development 
and as* at a later tloas? 

IV. In the case of eaoh^ of the currently less promising high-energy 
fuel or propellant possibilities , is the reason for this evaluation of then: 

a. Technical difficulties encountered in the development or 
manufacture oft 

1. The fuel or propellant, itself? 

/ 

2. The equipment required for the production of the fuel or 
propellant? 

3. The equipment required to use the fuel or propellant 
effectively? 

V. How do the various potential high-energy fuel* ®r propellants compare 
with respsst to probable 

a. rerformaaoe? 
b • Ability to store 
*• Trane portability? 
d* Cost oft 

1. Development? 

2. P roduction when in full-scale use? 


y In view of the great member of potential high-energy fuels and propellants, 
it probably would not bo practical to answer these questions in complete 
detail. However, perhaps they ean be answered for groups of possibilities 
or for til* most significant individual items falling within this description. 
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fa^al^aO ®^^aa 008 tOOl^aolOdSPt 

3* Mat w itrli i or oooputoio tamr how U oaoof Bahaa » ' Moot 

4* IMA It ha pmHaal ha iwhiA Mote jroteottea hgr 
wa hTg a of ooMUmot iaa aa -y far hhalr MA«a) 

9* M arti it to ivaaUaal to aoohral hhalr lira! opawot ly 
oootrrtl o f aosia 

4. V teoro aaa aritlwl notorial Mirth ooaOA ho oootrolloA 
m Mo hqd 

7# rtahha ooi oa fa o t o i' o i propollooto to Ma r t amply fa Mo 
Moo MrlAY la Mo l a riat Moot 

8. ho Mo mk notarial* oooioA far Motr —a ifootero Sa 
Mart *m&J fa Mo Moo WorlAT Jh Mo Motet Hoof 

9. Sooo Mo Mi toi State* law •affloioot aor ta al oaor 
ot o rooo of ampply to ho ohlo to teooteato Mo Motet KLoo 
•ixjU hoadoAT 

10. Mot art Mo writ a oo r o oo of amOyt 

11. HnII a antral of esparto tooi to foooo attaatla oa 
Mote irohohlo teportaaoof 
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OMplita-fttlM at Pepa rtptot ofbaf wee ( 

•ad hill - 1 4 •£** r*'~ >*-»! 

■M/1 , on !'{/':* / 

etingef nuT ttiUM arena on 
Fr^iUwto «id fuel Additions, 14 BwaSr 1955 

U? /T* r ^ r « / 

1 suggest that the following item relating to guided sdaelle 

•»* wddlMrs be discussed et the saftgcet sjaposiun.^" 



(• A diaoBiiiw of each feel is the PS nlesile prog r a m is 
development, or production with respect to* 


1. Performance, mm of handling, degree of purity, 

2. Ben materials apeaifieationa, aarruf a ctaring knov-bov, 
availability of aeaufacturing facilities. 

3. Tonnage requirements os context with total produced. 

4. Coot in ten* of quantity production. 


B» Which of these fuels in light of the above characteristics 
appear to be met proadaiag aa practicable operational 
fudU la 3urfaoe-t©-Alr, Air-to-Air, Surfac*-to-Surfaoe, 
Aijwto-Surfaca missile systems? 

C, Which of thee# proadaing fuels require socmen rev aater iale 
•a starting point, which require "exotic" aateriale? 

P, A diaouaslcm of the advantages and disadvantages of solid 
foals vs. liquid fuels is Surface- to-Air, Air- to- Air, 
Surface- tc-Surfaee, Air- to-Sur face adeaila system, ifcat 
is the tread in each missile system? 
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